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INTRODUCTION
Metal halides constitute the largest group of compounds capable to oxidize polyacetylene with simultaneous formation of highly conducting complexes. Some trihalides like FeC13 (I), AlC13, (2) or several new pentahalides (3, 4) and hexahalides (5) were shown to be effective dopants for polyacetylene. We have found that other trihalides and several tetrahalides can also convert polyacetylene into an "organic metal".
EXPERIMENTAL AND RESULTS
Polyacetylene film of cis:trans ratio of approximately 1:l was used in all experiments. The oxidation reactions were carried out either by exposure of a strip of (cH), to the vapours of appropriate dopants at RT or by immersion of a (cH), piece into a non-aqueous solution of a given halide.
RT conductivity of the products was measured in a standard 4-probe configuration using electrodag or pressure contacts. EPR spectra were recorded using a conventional X-band spectrometer working at a low hyperfrequency power level (( 1 m~) at room temperature.
The results of chemical oxidation experiments are summarized in Table I .
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1983306 i) the doping causes isomerization of the polymer chain ii) the introduced anions do not give rise to any EPR signal ie. are diamagnetic. ESCA studies seem to indicate that tin does not change its oxidation state upon insertion to (cH),. The chemical analysis gives Sn to C1 ratios varying from 5 to 6.
Based on the above data the insertion of the monovalent SnC15-anion can be postulated accarr!ing :o tile reaction :
although in view of the elemental analysis (cl/Sn ) 5) the postulate of the formation of some divalent ~n~1~~-anions cannot be totally discarded.
As shown 5y elemental analysis no change in stoichiometry of the dopant molecule occurs on the insertion of TiC14 and Ti14 into polyacetylene. Within the experimental error titanium to halogen ratio remains equal to 4. The EPR spectra show a broad line typically obtainable for paramagnetic species with g-value (> 1.4) distinctly different from the value characteristic of the spins of trans (cH), chain. It is therefore possible that one electron charge transfer occurs upon oxidation creating paramagnetic ~i 3 + species ie. :
The superposition of the two lines (one characteristic of trans (cH), and the second characteristic of the paramagnetic anion) in the film doped with TiC14 is the manifestation of the doping inhomogeneity at low doping levels. Similar phenomenon has been observed for FeC13 doped polyacetylene (5). Finally we would like to stress that polyacetylene is more readily oxidizable and steriClY more "flexible" than graphite since no metal iodide has ever been intercalated to graphite and the interaction of polyacetylene with metal iodides was successfull.
